The problem of load and unload semiconductor quantum dots (QD) with electric charge in a controlled way has been the focus of intense basic and technological investigation in the last two decades. The modulation-doped quantum dot (MDQD) would not require any electric contact to be loaded and unloaded, since electric charge can be transferred out from the quantum structure by laser illumination. Likewise, positively or negatively charged metal-oxide (M x O y ) semiconductor QD may be suspended in water to form stable colloids. Such colloids are useful in photonics, environment cleanup, and in vitro cell separation, among many other applications. A new approach to calculate the surface charge density in semiconductor metal-oxide quantum dots (QDs) dispersed in alkaline aqueous colloids, at different pH values, is presented. Surface charge density up to about 0.3 C/m2 was obtained for spherical nanoparticles in aqueous medium in the diameter range of 8 to 14 nm, at pH 10 and 12. The calculated surface charge density, in very good agreement with the average value reported in the literature, is obtained as long as a proton transfer mechanism through the semiconductorelectrolyte interface takes place. This assumption is in contrast to the current view in which both the proton and the hydroxyl group are transferred between the solution and the nanoparticle in order to charge the nanoparticle surface. The data reported here explain the stability found in ionic magnetic fluids at the usual lower/higher pH values and particle sizes (8 to 10 nm).
